The avalaible experimental data concerning the unpolarized cross section for the Compton scattering on the nucleon at low energy are compared with the predictions of the heavy baryon chiral perturbation theory (HBChPT) at the order q 3 .
In recent years a remarkable progress has been achieved in the e ort to extend the scheme adopted by the chiral perturbation theory (ChPT) 1, 2] from the meson to the baryon sector (for a recent review see ref . 3] ). The ChPT predictions for the nucleon Compton e ect have never been properly tested because most of the existing experimental data are spread over a wide energy region above the pion production threshold and very few are concentrated in the low energy region. Since a signi cative deviation from the data would have an impact at QCD level, it is worth having a closer look at the experimental results obtained over the recent years at Moscow 4], Illinois 5], Mainz 6] and Saskatoon 7, 8] . 
The Born contribution is associated with the pole diagrams where a single nucleon is exchanged in both sand u-channels and is determined uniquely by the mass m, the electric charge Z and the anomalous magnetic moment (in units of e=2m) of the nucleon, and its expression can be found in ref 9] . The non-Born parts of the invariant amplitudes depend upon the structure of the nucleon and, since in the lab system one has (z = cos ): 
where a i = A NB i (0; 0) ; a i; = @A NB i @ 2 = t= 0 ; a i;t = @A NB i @t = t= 0 : (3) As a consequence of the decomposition (1) also the amplitude T fi can be written as a sum of a Born and a non-Born contribution. The latter is determined by the structure constants introduced in the expansion (2) and the expression of its spin-independent part in the lab system is: 
Moreover, the O(! 4 ) contribution to T NB fi in eq. (4) is determined by the constants a 1 , a 3 , a 5 and, in the proton case, also by the following combinations of the derivative constants de ned in eq. (3) 
Also these terms can be seen as an e ect of O(! 4 ) in the unpolarized di erential cross section. In the relativistic ChPT 13], the nucleon is treated as a fully relativistic Dirac eld. Since the nucleon mass does not vanish in the chiral limit the consistent chiral power counting scheme present in the meson sector is lost. This di culty is overcome considering an extreme non-relativistic limit for baryons, i.e. treating them as heavy sources (HBChPT) 
Let us note that of the two quantities and de ned in eq. (7), only the latter receives contribution from the 0 -exchange graph, and thus: 
Unfortunately, no experimental data on the spin polarizabilities are yet available for a comparison.
At higher order, the situation could change considerably since the excitation is a large magnetic e ect and starts contributing at O(q 4 ) in and and at order O(q 5 ) in . A full calculation at order O(q 4 ) shows a large cancellation e ect between and loops in p , with the consequence that, aside from n , the predictions of eq. (9) The authors of ref . 3] claim that \if one trusts the q 3 approximation up to the pion production threshold, one nds agreement with the few Saskatoon (1993) 7] data in this range". However, this is strictly true only at forward angles; as a matter of fact, in the narrow energy region spanned by these data (135 145 MeV) the agreement with the O(q 3 ) predictions progressively deteriorates at backward angles, as it is clearly noticeable in g. (2) . This trend, already at work in the Saskatoon (1995) data (see g. (1)), is further con rmed by the two Mainz points at 180 shown in g. (3a) . The e ect looks to be anything but small: the Saskatoon (1993) data at = 90 and 141 and the Mainz data exceed the O(q 3 ) ChPT predictions of more than 25 %. No further comment can be added to this statement if the comparison with theory is maintained with the full O(q 3 ) calculation. However, more insight into the nature of this discrepancy can be gained with the recourse to the O(! 4 ) expansion of the non-Born part of the di erential cross section. This expansion is fully determined by the structure parameters entering eq. (2) and its validity can be easily tested against the full O(q 3 ) prediction by using the values of eqs. (9) and (12) This energy expansion has been always used as a good phenomenological tool where the polarizabilities have been considered as free parameters to be determined with the experimental data: this is exactly the way in which the values of eq. (10) (15) is not enough to reproduce the data. Indeed, one can easily verify that, in order to recover the two Mainz points, huge corrections to the remaining parameters involved are needed. The dotted line in g. (3b) shows the behaviour of the cross section in the backward direction when 100 % corrections are applied to all of them and ( ? ) is set at the central value of eq. (16).
In conclusion, the data suggest that in the vicinity of pion threshold and in the backward region, the higher order terms are far from being small and thus a full calculation is seriously needed. It is clear that better experimental data in the backward direction in this energy range are also warmly required. Furthermore, since i and i appear in the O(! 3 ) spin-dependent part of T NB fi 11], the Compton scattering of circularly polarized photons on longitudinally polarized nucleons will be more sensitive to these structure constants. From this point of view the recent LSC proposal at LEGS (BNL) 19] looks very appealing.
